esp@cenet document view 



LAYER STRUCTURED OXIDE AND SECONDARY BATTERY 



Publication number: JP8055624 
Publ ication date: 1 996-02-27 

inventor: MARUYAMA SATORU; KONDO AKIRA 

Applicant: TDK CORP 

Classification: 

- international: CO 1G 49100; C01G37I00; C01G53/00; CO4B35I00; 

C04B35I495; H01M4I58; H01M10I36; C01G49/00; 
C01G37/00; C01G53/G0; CG4B35/00; C04B35/495; 
H01M4/58; H01WI10/36; (IPC1-7): H01M4/58; . 
C01G37/00; C01G49/00; C01G53/00; C04B35/495; 
H01M10/36 

-european: 

Application number: JP1 9940247281 19940914 

Priority number(s): JP1 9940247281 19940914; JP199400621 07 19940307; 

JP1 9940095563 19940408; JP19940150475 19940608 

Report a data error here 



Abstract of JP8055624 

PURPOSE:To provide a secondary battery positive material with high performance by positioning a 
specific additive element oxide on the surface of crystallite or between the crystallites of a layer 
structured oxide represented by a formula of AM02 to increase the crystallite size. 
CONSTITUTION:When a layer structured oxide represent by a formula of AM02 (wherein A shows Li 
and/or Na, and M shows at least one of Co, Ni, Fe, and Cr.), at least one additive element Z selected 
from Bi, Pb, and B is added to its oxide powder or raw powder, and they are baked. By adding the Z 
element so that an atomic ratio of Z/M is 0.1 or less, the growth of a crystallite is accelerated, the 
crystallite exists as a single crystal without production of a second phase. The lower limit of the atomic 
ratio is practically 0.0001. The mean particle size of hexagonal-shaped or nearly hexagonal-shaped 
crystallites contained in the formed layer structure oxide is 2mum or more. When this material is used 
as a positive electrode material of a secondary battery, high discharge capacity is provided. 
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Mo. ITU 3. 5 5g/cm 3 , ^>^Mo. 2T\t 
3. 4 0g/cm 3 TfeD> m&<D£5\Z, t(DlBMXV\i 

m^mm^mmimizft^^mMmmz^^ mm 
(omz'bz^o *j5uuawfe9oxtwrff*o-, ***** 

Si/ufc*t w p J; 0 feiig^-9-<X<z>^iiiJlIbfct#^ e> 

20 [0 0 6 3] fc*, JhE©ftlS«K*«fcr«JG»»aT 
<d cfc 3 -fc UTffefc % are* 

[0 0 6 4] flHftftg 

jtT?**. 

[0 0 6 5] JRffi« 
jig 1.0 mm, W$3mm0^^©tt^©a:^t^^ 

[0 0 6 6] *J£0il2 
30 glffi^j 1 £*>V>T> Bi/Co ©H-f Jt^ 0 . 0 0 0 
1, 0.0 0 1> 0, 0 3> 0. 0 5, 0. 1> 0. 3 

fc 0 Z.nb<OV>7)V&M\ZV>?Mo. 3 -No. 8t 

[ 0 0 6 7] ^nSCOitVyjVNo. 3-No. 8 IC^V* 

it>7 f> ;VNo. 3 -No. 7Tttfeif «^tlfc 
^ Bi/Co#0. 3 01j->^Mo. 81fB, *I6*S 

[0068] mmm 1 ©it > ^mo. i * * x&> 

No. 3 -No. 7K*^*»»?©¥^g**ftfc. ^ 

fc, U->^Mq. 2> No. 8T^s^©#ft^e>n 

Ott*Cai^», Bi/Co^)If{t»t§«i 
^ [0 0 6 9] BBttt, it>^;i/No. 1 -No. 8 
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co o 7 o] ih4*6, ¥^*£Srffe^ b i ®sms 

6 fcfc B i / C o *t o , 1 #S*T<?)ieHTttB i © 
giM<^^ 0. 0 

Z>z£jtflt)ft%. o. i#ffi*c:Afct«©»3B«a!o 

[0 0 7 1] a±C0^<h^6, B i/Co^O. 0 1# 

les^iM xo«ip \zms b r * .t**. e n 

So *bT* Bi/Co^O, *»5C*B i 

[0 0 7 2] fot> Bi/Co#0. lJEiTT*n 

a. l i C0O2 

ffl*»OjK«fe»MS-nst«5feSJa$. C'ti6©3li* 
Jftt«»fc*©*Ht©fti:ft, B i/Coifi 

0. iaT«oistf**.fc*A6n*. 
[0 073] $mn& 

mmm 1 T?fp«ufcu->^No.. 1 fciEWWtfcbru 

31 
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*?*A*M*fl«bfc, 

[0 0 7 4] iEffitt, &TflM;3K««U A«tett!J 

(L iCIOd ) ftJBK 1 M0L i C 1 O* :/nfc?I/ 
[0 0 7 5] iEttg>fP» 
1/ > ^ 7 ^ ^ ^ J; W 'J T f 7 7 J^DXf l/> t ^1% 

fc, e:Jii63W.z:j©WKf i o o : 2 0 : s ftM&fttfc* 

[0 0 7 6] :C^.*5-tebTf^bfc«»*«»Ai"r 
So «fcAfcft^T, lEttttftt'bTI^^VN 

2. -*lt«|2T?fla|Lfc*>^;Wlo. 5&J;tfNo. 8£ 

[0 0 7 7] ^n6©«ftA-DfcpViTlE-tl-6nift« 
tm*|H*< a*UUME*4. IVi 
a? U JtB«EEIC»bfcft» 4. lVT»tHE*«ftl0 
Wp'BMtV\ TIME* 3. lVtltML 
[0 0 7 8] ^tl^^S^Sl *lfc&B i 

[0 0 7 9] 

1 



IE S M 



No. 



«FHt) S -Up ) « ft it 



A 


1 


0.01 


4.5 


4.0 


149 


b (}tm 


2* 








105 


C 


5 


0,03 


6.0 


4.0 


142 


D :0bK) 


8* 


0.3 






107 



[o o 8 o] Si £D> *»W©if>^;v&iEii*rW{r 

te : Jt^**-irV21t««to**^ #iCBi /Co^0. 0 0 
8-0. :0 4©teBBfiT*S.t, <fc$ 

d £&£>&%, cvmrnxu^Mi^ <©im xmmiMU 
■a«Ftt**ff -6n« testis. 

[0 0 8 1] »J4 

« n « fc it > * ft* b teo ;m£wt> 4* > 

y;Wo. 11, No. 1 2ttS« it>7 P ;^No. 1 1T?B 50 



Pb/Co^O. 0 1, it>^Mo. 12TSB/CO 

ato. o i^wtfc znzwy^Mz^xb 
[0 0 8 2] r.ns<3!)iJ->^siE«a»tbr*js« 

U->7;VNd. 1 lSffl^fc*fl)?H 1 3 7Wh/kg > it 
>:/;Mio. 1 2 *ffl^.fc*01?t41 3 3Wh/kg T&o„ 
fco £tiS ©«t.«H£#© B i »ftw>%© J; 0 t> © 

[0 0 8 3] U%>, mmi, 2<DV>7MZ&^X> 
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<oz/M<DM^it\z^xmm(om^^L^ sat* 
znzovy^v&m^xnmm 3 1 Reifcans**^ 
»u z/u®MTikizmvxm 

ir/w , stftft^irfflMW d AOS*© 2 tKi&tt 
M<bm$xmmhitm* 0^>^^fmv. mmzm 

[0 0 8 4] £K#}5 
HMU^A C¥«ttft2/t«) 8 1. 2 9g tsse 
MaAJkh MttS2tf») 2 6 0. 8g £&*4c 

fc«k D -f y :/n Wbrfrzi—ji 5 o g * in*. 
6 o owe 9 o ot<o.ias«B©iHa*»« 

[0 0 8.5] .ccE)j;^fc:L/T»6*ifc3^hKU?r> 
A*¥^tt« 1 Mm fc«H*U $ 6fcB i SB i /C o 
= 0. 0 1 £fc**3fc»fc!&B i a Os 

0. 5 Mm) (DMXmiML, ^feL i eLi/Bi = 

1. 5tft*4:5fc«ll«[Li3qOi (¥^fig0. 
5 Mm ) (D^T»Ufc 0 £ft6©K#»**fi*®& 

ft6tlfca^«ftJ«»ffi*-l ton/cm 2 TJSJBU 

*T1 0#W#S^b&o -Ctlft*l*^*>^Wo. 2 1 
£T£o *>.7 r Mo. 2 1tc43^T, B i %WMVfc^ 

&<d m^\mm\z l rit > ?mo. 2 2^11 

fc. 

[0 0 8 6] it>^l/No. 2 1 , No. 2 2 fcO^TS E 

b&LicoOi #«wsn&. ^nicwu hxtx 

[0 0 8 7] Sfc, *>^No. 2 1 (OH.*? <D¥*%% 
(^jjgft^g) «4. 7 11m T&ofco £CD<h£<7)¥ 

mmw>&vx$t&t^ 

[0 0 8 8] S6fc, u->^a«o, 2 10X«Mg*r#«T 

Biz Os fcfcflSnfc. S^TM^^L IB 

[0 0 8 9] S&fc, i*>7;VNq. 2 l-Tfttft«XII» 



9) ».W¥-8- 5 5 6 2 4 

jt, it>y;l/No. 2 1, No. 2 2\Z^>X, tt&m&& 
JkthtatZ.?), it>y > ;i/No. 2 im 3. 4 8g/cm 
3 , V>7Mo. 2 2XU3. 4 4g/cm 3 X$>V, 98& 

[0 0 9 03 lt()6 
ggjfKM 5 C*Tr>T. B i / C o Jt^ 0 .000 
10 1, 0. 0 0 1> 0. 0 3. 0. 0 5, 0. 1> 0. 3 

bfxz&'oiz vfcuwmmz vxD- y v 

fco £ftbOV>7)V&MfcV>7Mi>. 2 3 -No. 2 
8 fcf*. *fc. L 1 ttXttff 1 fcHWfcL i/Bi = 

[0091] cns©u->^;n?tt., .»ex«^Wfcit 
DBi©#ft«i$tiL ^ne>(^it>y;i/No. 2 3 

-No, 2 S-K^T, IdlNl fcHWfcS EM«3H£fx 
ofco ZltlfcJdlfit it>^;i/No. 2 3-No. 2 7« 

20 No. 2 8Tftt. jSat«4^U->^JMlQ. 2 1W5*a 

T^<, L I B i O2 $mftVX^%Z.tjAt>fc'o 

[0 0 9 2] *JI«5(Z>*>^No. 2 1&&Z£V>7 
Mo. 2 3~No. 2 7K:feB-Siea : f©¥^ffi**» 
fco *>^*Ho. 2, No. $X\mar?<Dftf£& 

[0 0 9 3] B i/CG*t0. 0 l#je©«BB£T?<PB 

0^0. ism ^iPTE^B niy?wx^i 

ilTfiB i/Co^0. .3©t#fc««?$nS*=iffl 
[0 0 9 4] fifoT, Bi/Co». lHTT*n 

40 i^©iwt)*iiiii«ft*i«fe8ft& £n"&tott# 

0. ia"F?WSfS'Tf*Si:#Aens. 
[0 0 9 5] *JS«7 

5 T^i? 1 3t*>^Md. 2 1 felEWm*: t 

^W-U^A (L i C 1 O4 ) ftfflK 1 MCDL i C 
IO4 yntfV>^-^^-h^Sffl^fc 0 
[0 0 9 6] IE«0P.fE« 

50 jEmm®ntL>xv>7MQ. 2iw\ ^nsr-fe 
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fefc, rft£#*£0lHTl 0 0: 20 : 3<DfifiJtift 
*<t.5fcft&U ^^^Offi^^fir^Tfi^ 1 5 mm© 
*Vy>*fl*JU cft.*iE«fcb.&, 
[0 0 9 7] ^.<Z)<t3fcbTf^«bfc«»*«iftAtt" 

o. 2 i»bDl:> MM 4-tr#m.UfcU->^JWo- 
t«X-Wtt5. * 
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* [0 0 9 8] CftSO«»X^W.IC^:ViT*n^hft« 

*HJtlfc«E*-4, IV i 
U JiBWffifcJtbfcfc 4. IV 1 0 

BtfWrVx T.»«BE*'3. IV fcl>T*»fc. 
[0 0 9 9] fcilS®*m**-2.fc*i% 1213 I 

TlBTo 
[0 1 0 0] 
I«2] 

10 
2 







]E ® 


u n 








No. 


B i/Co 

Mfifitt) 


.& (MI8 ) 


«'tttt 


OVhAg) 


X 


21 


0,01 


4.7 


5,0 


142 


y mo 


22* 


0 






104 


z 


25 


0.03 


5.8 




147 


w (it®) 


28* 


0,3 






108 



[0 10 1] *»SSco*>^$iE*«»t 
fcJt^;fc#V> £ t&t>fr& 0 mZBl/CoifiO. 0 0 

8 - o . 04 <p«6Hi*n?*£ aw**^** < 

[o io2] mmms 

i (Dit>^;i/No. 2 1 cfewt, KfttfxTx© 

>^JMo. 3 1, No. 3 2ifS :0 1t>^No. 3 IT 
BPb/Co#0. 0 1, it>^;i/No. 3 2WB/C 

o#«.o. o i.ofc(OTr*s..o zft&otf^/wc^vvr 
[ o i o 31 e ft s je®#s <h bx^iJSM 

it>^Mo. 2 1 fcJfl^fcfcOTtt, 1 4 2fh/kg , it 
>^;VNo. 2 2 fcjltrvfcfe 1 0 4Wh/kg Tffc-s 

[0 1 0 4] a*, 6<ou->^;hc*^t, 



50 #1 5 <DD->7)WZ&\,*T* B i £B|P#fcN a/B i = 
0. 8^2©«H-fcTNa2 COs ^^JHJ^ffofci 

£3, ra#©<s***#6ftfc* 

[0 10 5] 

HOOt, 3 eWBtUTU-V^Mo. 3 1 fcfcfc, 
SE.M9**BI6fc«ir. a6fc«Sft5*5fc, HI 

^? [0 10 6] atfc, xmiattx^ w^£H7 fc»-r, 

817 3^-6 10*1 / I 104 1^12. 2t»t)> it>7 p Jl'N 

[0 10 7] '3SSK«gAt> 1 4 8Wh/M Kjft 

± t&c dOi-S&l 0 0 ■0 , CHj:<D»J«CD.S&*tt, W 

[0 10 8] ftKNio 

8 5 0*0, 3 5»#W(hb, 0 0 kg/cm TJPJEEL 
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fcofc, *fc, I Dos / 1 104 ttS. 0T*tK 'GfflX 
jMfrKfcflibfc. £©18** 1 4 6WhA 

[o io 9] mmmi i 

mum 1 ©D-^JMto. 1 OfPBfc*V^-C, ftjAftft.ft 
9 5 Ot, 3 6»|Bfct"SB*liM*fcVTl»)^ft# 

[0 1 1 0] £<Dtf>:/;MI<>. 5 IjfejpjRtU Sit (2 
It:) 1 8 0 , ce*4Z>JBft *TTff»U £0'fflj£fc 

i Mn 2 04 ©ffitt*©^*!!^ 08*{r#iB1- 

So 

[0 111] ®8 J: 5. it>^^No. 5 1 (B i«*L 

icoOi ) ttjja©io»tt^±o»fc*ij*att 
a 8 k& e ns ± 5 ft$0$8<D h Xf y yxe^j^ < & 

[0 112] ft&> zi.*«»<Z)..iEttS^.2:l/T«fflS 
tlSL i Mn 2 04 Tfct B i^JBL i C0O2 \Zfr*> 

[0113] msmi 2 

^JBM 1 1 0^>^;VNo. 5 1 *±.lXif>^;VNo. 5 1 

1 1 <D&fri?Mmmmi,tcv>7Mo. 5 2 & 

Si. 

[0 114] rn6«>«»M> NTC^T*Jfc«3i:Jfll 

r©it<^;v##€M9 («»m) , mio 
[01 15] mmu, N©siSB©ft«**tt, tt>^is 

j»f«3 0«»A2:S«Ra.a-e*D, 19, B10T? 

[o 1 1 6] 09, a-i o^e>, jjpawaaufcB rgsjo 

[ 0 1 1 7 ] «KM1 3 

*J6W 5 ©u- >^Mo. 2 i oyftmiz&^r, ftj«£fr 

*9 5 0t:, 3 B^IH^taiS^tfBftt^^***** 
[0 118] Z<PV>7Mo. 6 XfcW'U *S6^1 1 



11) WWS-5 6 6 24 

[0 119] H2S0U4 
^J&flll 3<&U'> , /Mo. 6 1fecfcW>^l/No. 6 1 
fcHM 1 1 togftWMim&f ofctf >y#Ib. 6 

1t>^No. 6 1 SJB^fc^WtJfiS 
20 [0 12 0] rtl6©«fiP> Qfc^^T*««7tP 

[0121] mmp* QmmtDikwmmn, t*>\z* 

[0 12 2] fefe, gftlfl 1-1 4K*V>1\ fflV^c 

20 mmzfav. mmmi i^:i4©»*tii««)is»*» 

[0 12 3] 

t vrct^nmrnm^^ < ts ^^t^^o 

[Ell] tt^KBitv-rHffiftffl 3 ?*^*©* *S8WC& 

[13] **W©-9->^A^X«H*f^^-->**'*"^ 

[15] B i /C o (DK?tt^M1"Sj*ISe«CDH«* 
tH6] fi-^iJIjfiS^TBIffiftffl^T*?), 

40 it>y;i/osEM9*T*So 

117] *fsw<Oit>y;v0x«imw/t^-->£^T^ 

[0 8] iEWW©JK»©'«fla^ft*t-y97T* 

iH9] »jiikaa*sbav>*«w©*>^ftiE**t 

[010] MI^®S^fTofc*^^>7 p ;l/^IEffi^ 
50 § 0 
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(13) 



- 5 5 6 2 4 
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(14) 



«fBB¥.8-5 5 6 24 



[07] 




[083 



10 s 




(51) Int. CI . 6 i$S«B*f JM«*9 FI ft«^«3f 

C04B 35/495 

HO 1 M 10/36 Z 
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